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I0061] <##0|1> l-7x~;PrtArt^l 

MgJI (24.3g, l.OOmol) OX-tVI- (400b1 ) 2D 
A-5?t5 0 0mlHoP77X3(;0 < C, ArgfflMT 
T. 1. 4-yVnty?> (48.0ml, 400mmol) <DX 

(loomi) m&zmFLti. -t^xmrLmtti 

[0 0 62] Z<r>i/-yy -j?--)Vm&$:7 
7 4V (54.0al. 400mmol ) <OX-f/l' (lOOal ) S£?ft<D 

«*atT*AU ArT, 0T;r# 28^*^X8^ 



£<9£JS*KC. #7y-THF (400m1, 400mmol) £#* 

v„ .HmfcnO: 3370. 2930. 2871 2374. 1635, 1438. Ilia 10S4. S, (300 MHz. 
CDaj 7.74-7.68 (2H. a. ApHX 7J2-7.42 (3H, m). 109-1.99 (SH. m). 0.84 C3H. bq. 

98 Hz. BBJ; (75 MHz, CDCy 13M (d. Jb 9.4 Hz). 131.1 (d. J= IS HzX 128.8 
(d. J= lttO Hz). 27.6 (d. J= 1 J Hz). 26J «L /• 36.7 Hz): 8, (12J MHz. CDCy 32.0 
EtMS«fc 1770M-ir.2l«X 175(22), 1640M-BHJ-. 100). 149(93), 136(40), 125 
C2X. 109(54). AiuL aled.fcrCH»BP:C 67,47; H. 9.06. Found: C 67.48: H. 
9.17. 

[0 0 68] <###|2> (1R*. 2S») -fell* 
(1R*. 2R') -l-7j-;^Xj;'J^ 1-^7 

y- 2 ( ft # lfr3fcJ:T/2 ) 40 

(-) -X^/kf -f y (7. Ill, 31nmol) XliTMED 
AOt-f/K 50ml ) n-BuLi (31.0ml, 

30.9mmol) £-7 8«C. ArTTSSTtJt. 

[0069] £<9E&iK£0 , Ct-e#iaU S££20 
4HBBWfLfcfl» -78X:fc^$*l*Hfc#ftl (4.85 
g. 25.7mmol) «I-f^ (50ml) SiSfcrjgTLfc. 

[0070] »6*l*3lfe»»j& - 7 8X:T£ *>fc3B^ 
BHH ! FU£L S6fcK54T4xfrfc*8llU:. fig 

asr-7 8t:-cjgi¥L^^. -HfcwtTaaa-ciw 
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S04±TflaiLfc«. F»U ^£JiETC*»L 
fc. 

[ 0 0 6 5 ] ^Umc7)-t&SaE2r ^ o V h ^9 7 -f - 
(Si0 2 -E7734 ; EtOAc/Mty=15 
/8 5) fciOIWLfcfci*, fcfe*l^)ttttjft (2 

2.0g. 312) tmt>tt£. 
[ 0 0 6 6 ] £j£!Hjtf)P5£*SS£ge 1 fciSLfc. 
[0067] 
[«1] 



58 [ 0 0 7 1 ] RE£1N HC i*^fflrcox:fc:T^xy 

f-Ufcft. lHx^T«aSLfc. *«ffl£Na 2 S04 

[0072]Sa££?tr?l^7:M- (Si0 2 -E 
7 7 34 ; $3ffi&iB: EtOAc/Mty=50/5 
0-80/20) TttlcU Bfeffltt<86%~92 
%) • 
[0073] ZWfflkZx-T-A'/^y-y (1/2) 

tLb. m&<m&wm ( 1 7-33%) c 

*U±. XttfeBfiffiJ: 9 (1R«. 2S*) -l-7i- 

* l -if^y-2-ijtvif.y^ (-fbgUj 
3)"Cft&ii:36%*»-5fc. 
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[00743 m&8im<D?miz\^ (1R», 2S')- * [00 7 5 ] m2iz{t^l3<om^lkimLt:. 
tJilX (1R*. 2R*) -l-7x-^*X*U;l' 1 [0076] 
-#7>-2-fi>\,#yM (fc£V»3. 2) nffiUfifc [*2] 
ftLTV^. * 

m#. 146-9 «C (prism). v„ (Stefan- 1 ): 3396, 2936. 2376. 1704, l-COi 1335, 1297. 
1248. 1219. 1069. 8. (300 MHlCDOJ 7.79-7.75 (2H, m, Ar-H), 7 J3-7.47 (3H. ci. 
134-3.26 (IH. in), 237-116 (5H, m). 100-1.96 (IH. m). 0.79 (3H, bn). J= 87 Hz. 
BH^; 5c (75 MHz. CDCy 175.4 (d, /= 38 Hz), 13 1.7 (d, J= 2J Hz), 131.4 (d. /= 9.4 
Hz). 129-8(4 .fa 46.6 Hz), 129.1 (d..fa 9.9 Hz). 46.4 (6. fa 25.4 Hz). 29.9 (d. fa 5.0 
Hz), 263 (d. -fa 373 Hz). 262 (d. fa 1.2 Hz); 2, (121 MHz, CDCy 45.0. Et-MSMi 
222 (M-r. 1*). 208 0M-BHJ-. 100). 191 (16), 179 (16), 163 (72). 152 (33). 133 (30). 
115(17), 109(79). AmL adcd. Jar C, 1 H 1 ^OP: C 39.51; R 7J>6- Fomd: C 5929: 
H.7.40. 

[0077] <##«3> (1R*. 2S*) -1-7 58<##0i4> (1R. 2S)-^^ l-7x-^ 
^.frrtXfr'J^ l-^y-2-^^yK(-fk^- rtXrt'J^ \-i£*jV-1-*)\,if.*is\>-\- 

tt&fa3 (6.5Qg, 29.3mol) (9.49g, 29.3m ^-sUb^eM-UmtotilZk O^-^feS (11. tag, 

ol) (OCHC la (150al> mST3 OtfSJSif SOxiiol) (0.5il) fcJgJBU TM 

LfcSL Et 2 0 (150«1) friD*. ft^j3<0*S.Hru:£ SCHiNz (180/41, 7.3equiv. ) £$g~FLT. ftfeSS 

(Euyt. r<ojg?«t, i oxm*Mt£Httti.. 

[0 0 78] #^>n3tefe«tK*r3atJ: , )lHlJRL. C 20 TMSCHzNzfc^xy^W:. Hfl&fcLT 7*5*5: 

HC I2 (lOOnl) fciT/EtzO (100ml) £fln*.Tl£JI GtiLL. HPLC (Chiralpak AD ; 2-?urtJ-)V/ 

ftS-frfc. ^0#H^2HIS'3JiL7t:„ 1/1 2 0 ; SBSE : 1.0.1/mn ; Ri : 3 3« 

[0079] ^tUtTy^-^J^. (2.95g, 18Z) £ IK 4 lmin) T^JSLfc. 

iFj&fcrJ: OlsUKL. i«K£TT1£**L*:. [0081] #£>*ut(fc#Bj3 ' «OP35aS£$-«3fc^ 

[00803 ^atsnfe-fb^Kj 3 co^asji. *t*>-r ut. 

S^^xXx^*^{iM7CtT^^»4T.S^f-;l'iX7 i [00823 
* UtG®3 ' ) . £fcliT7P3-/k (-fk^ifi94 ) fc L [*3 3 

lap. 83-84 «C v_ (am/em 1 ); 3394, 2950, 2383. 1738, 1623, 1435. 1335, 1294. 
1199, 1108. 1062. 5m (300 MHz. CDCy 7.79-7.72 (2H, m, Ar-H), 736-7.46 (3H, m). 
3.71 (3H, J, OMe), 128 (IH, ddd, fa= 13.8, 8.62, 733 Hz). 138-2.15 (5H. mX 1.99-154 
(IH, m), 072 (3H, taq, fa 105 Hz, BHJ; Jfc (75 MHz, OXIJ 175.4 (d, 3.1 Hz), 
13 1.6 (d. J= 13 Hz). 13 1.4 (d. J= 9.4 Hz). 1303 (d, fa 45.9 Hz). 129.1 (d. /= 10.0 HzX 
5126. 442 (d, /= 26.7 Hz). 3O0 (d, Jb 5.0 Hz). 26.9. 26.4; 6, (121 MHz. CDCy 47 J. 
QMS Wfe 235 OM-IF. 1«X 222 (IM-BHJ*. 81). 207 (17). 191 (20). 177 (7), 163 
(100X 149 (7), 133 (26), 115 (21), 109 (88). AuaL cakd. fcrCaH^BOkP: C 61.06; H. 
7.69. Found: C. 61.03: R 7.75. 



[00833 <#^0I5> #.&to3<r> (1R. 2S) 
-l-7i-MXfv'J;P i-^^y-2-^^7- 

#^>ilfc-fb^!B!)3 (58.5ng. 264jwdd1) COTHF^Sfc 
Ot:. ArTt. BHaDMS (95/tL 3.7equiv. ) £ 

gamut. ®^titzmiimt:m&-c5mmtftu »w> 

HCl*?§?irCR^^xyf-L^ EtOActt 
[0 0 84 3 *niSffi£Na2S04±-Cfaii$-ti\ rsL 
[00853 $m&?Wh?57<- (Si O2-E 



A7734 : EtOAcAJftV, 40/60) 

40 HftU (45.8«, 78X) . 

[0 086 3 5-fe5f*:ail«fcLT^^ HPLC 
(diiralcel OD ; 2-Tu^J~)V/^^y=\/ 
3 0 ; £S5S : l.OBl/Bin ; Ri : 2 2iin. 3 3-in) -Ci)- 

[ o o 8 7 3 m ^hlxfcte&to4cnm%iti%z*kL 
it. 

[0088] 
[*4] 
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Chin] HPLC (R*: 22 mm, 100 S zjcX v.. (fibnfcmi 4 ): 3396. 2928. 2J70, 2375. 1«23. 
1437. 1065. \ (400MHZ.CDC1,) 7.75-7.68 (2H. m. Ar-H). 750-7.44 PH. m). 357- 
3.89 (2H. m). 2-66-257 (1H. m). 2.46 QH, bm. OH), 128-2X6 («. m), 1.99-1.88 (IE. 
m). 1^0-1^9 (1H. nO. 030 (3H, bn|. J= 99.6 Hz. BH,); 8c (73 MHz. CDCy 1313(6. 
U 8.7 »). 13 L3 (<L /= 15 Hi). 1285 (d, J= 10.0 Hz). 623 (d. J= 4.4 Hi). 43.6 (d. J= 
34* Hz). 3tt4 (d. Jb 4.9 Hi), 26.9 (d. Jm 385 Hi). 2&4; 8, (121 MHz. CDQ,) 36i 
QMS m£ 207 OM-ir. • 1*X 194 GM-BHJ*. 82). 177 (16% 167 p4). 149 000). 133 
(9). 125 (19X109 (50). 

[oo89] <mw 6 > (irv 2s>) -&£v * mmEfc<rmmm*imt& mm&& 

(1R*. 2R') - (-) ~^yf/H-7x-ym (B) -ffc£8jl2/14. 1 1/1 3£Si§L 

l-,-t?7y-2-^^yl^-h (^.^ftll 10 Jt. 
2/14, H/13)g)gBt(^^ttifc<0tf^liM [0090] 




(B) 



(fS,2S)13 (1S,2R)U 



[0091Ht£!Bj3 (22. 2mg. lOOjumo XtzmZ-ot:) „ «tt#*% V^SfOBflc ( 1 6 . 7mg. 

1)»7W-;K15. 6mg. 100/(mol)jS 4 6%) l± x #8PF"Ttb : 5: (1R*. 2S*)-&<0 

jJfcDMAP ( 0. 6 m g ) <DC H: C 1 z ( 1 m 1 ) & ( - ) -X^)\s3LXT)W : JTX : r\'*~?-lB&fa (it 

mn&Gffi&Ki. DCC (2 2. 7mg. 110/imo £1*1 2/ 1 4 ) 

1 ) £ OtrCSsJD U &£>*lfcE£i8££S-C3 0#I3 30 [0094] «fcWScvfrtf>fl:£ft*E U O/a.^ 

JfflfLTt:. ,I^fi^?K£CH 2 C 1 2 (5ml ) -c#jr y (1/1 ) +TW*£iybU;i:<l^ (IS, 2R) 

U *TffifrL/CNa 2 S04±-C$a!SLfc&. iPiaU -fig<0 (-) ->f;UXf^ (it#fijl4) &fe 

r«S-^STTl8«L7t:. Oteft t LTftfc. S fefc. ( 1 S . 2 S ) Ktf) ( - ) 

[0 0 92]#&ta:8*i£#7A?n-?h?'77-f- -^f;UXf^( 11:^1*11 3) t>RflU=tT«tt^>K 

(SiO!-E7734 ; CHzC lz/^#l7-y=50 ^Ofc^J*P<i>#<i>*U X«fea»*f fci •? » JUZT? 

/5 o ) Tfiistfefc 2wm.c?>&m#mi>ti (^Mi^mmm^m^z^ti. 

tz. [0095]#S5. 6(Cfl&ftl 3*J<ktf 14 <9P5a£ 

[0093] flitt^$V^60@fl£ ( 1 0. lmg. 2 ii£**t-eix*u;. 
8%) ttffi^fSS: (1R*. 2R')-B&0(-) [0096] 

fyl-XXf^mf U^-a^fiS (fc^fol 40 [fs5] 

i/i 3 ) tj>o (m?* •/ r y v 

m*. 135-138 °C v_ (Hmtan*): 339J. 2954. 2869. 2380. 1723. 1650. 1454. 1198. 
1143. 1059. 8, (WO MHz, CDOJ 7.78-7.72 (2H, m. Ar-HX 750-7,41 PR m). 431- 
433 (IH. m). 335-334 (1H, m). 239-117 (5H, m), 210-1.83 (UL m). 1.80-1.65 (1H 
m). 1 .65-0.60 (8H. m). 0.8 1 (3H. d. > 66 Hi). 071 PH. d, J= 7.0 Hz). 0.21 (3H. d, M 
7.0 Hz); 8, (12! MHz. CDOJ 41A EMS mfc 346 HM-BHJ*. I8«X 279 (5). 22 1 
(8X 209 (100). 191 (13X 167 (13). 163 (25). 149 (33). 109 (8). Ami. calcd. (or 
C a H M BOJ>:C7a01;H.9Jl. Farad: C 69.73; H. 9.49. 

[0097] * it me] 



(9) 



1 5 



$£§§2002-69086 
1 6 



m?. 93-95 «C v_ (fflmfatf*): 3427. 2954. 293a 2867. 2366, 2340. 1724, 1643. 
1443. 1203. 1068, 1004. 6, (300 MHz. CDCL) 7.80-7.74 (2H. m. Ar-H), 7.S3-7.4S 
OttmX4.73(lH,dt/=4aia»HiX 3.21 (ddd, J= 13, 93, UJ Hz). 233-1 17 (6H. 
m). 2X10-140 (IH. mX 1.75-140 OH, m). 1.52-1 .48 (IH. m). 133-124 (IH. m ), 1.12- 
0.86 PH. m). 0 31 (3H, d, /. 6.6 Hz), 082 (3H. i J» 7 J) Hi). a7 1 (3E. d. 7X> Hz* 
6,(121 MHz. CDCy 44.9. FJ-MS mfc 346 QM-BHJ". 155), 279 (5). 221 (5), 209 
(100). 192 (13). 163 (20). 149 (29). Ami ejfcd. ftr CJA^O^: C 70X11: H. 9.51. 
Found: C 69.72; H. 9.49. 



[0098] <##{*7> 4R^14fr£>g>(lS, 
2R) -l-7x-;^X»'J7l/ 

(fr£^4 ) d^bE 10 

JJB<9it#HJ14 (B.3g, 36.9/z.ol) ^ArTT'CH 
2 C 1 2 (0.5.1 ) (3§jRL£. Z(?)m&Z-7 8V£X' 
JSfllU D I BAL-H/Mty (lOOjul. lOOxiao 
1) £?gTLfcft. ^StrCllSigjStfU Me OH 

[ 0 0 9 9 ] iiSOa^Sfi^fc # 5 A? 07 b ^7 V A 
- (S 102-E77 34 ;.EtOAc/A.4f-9->'=4 

5/55) izxtmmi^tzbz^. %&com (6.0. 

g. 78X) mt>tlt:. 20 
[01 0 0] ft5*ttg»i. mEOJl'XO^-CHPLC 
Srffl^Tffl^^iXJt (Ri : 33«in. 100Ze.e. ) . 



(70.7«g. 77X) . 
<#^tH8> (1R. 2S)-l-7x-MXi|; | J 

i-#9y-2-.**fr-.x»yxji*fry»(Jfcfr 
fe5J_ 

(383ng, 1.84ool) <F>*9VX)Vfr—)V?U 
»J K (285//1, 3.68mol) ^fltkDMAP (22k) tf>C 
H 2 C 12 (15.1) flBKO&dttffilCEtsN (520//U 
3.73mol) Srtn*.*:. SST1 2l$iaj§J¥Lfcft. ^ 

(Si0 2 -E7734 ; E t OAcA^=4 0 
/6 0)-C»gU &fc@tt(526mg. 10 0%) 

[0102] it£«J 5 OH3?£*S&£ai7 C^c Lfc. 
[0103] 
[^71 



[010 1] 41^3' (105ig. 444/xiol) tf> * 

m.p. 85-87 °C y_ (fflmten^ 3395. 2939. 2378. 1623. 1438. 1355. 1177. 1109. 
1063. 6,(300 MHz. CDd.) 7.75-748 (2H. m). 7J6-7.44 (3H. m). 4Jt (IH. dL Jfe 
10.1. 6.4 Hz), 4.44 (IR ddd, J. 12J. 103, 8.4 Hz), 179-169 (1H. m). 143-108 (4H, 
m), 2.00-1.9 1 (1H. m). 1.83-1.69 (IH. m). 0,72 (3H, biq. J» 104 Hz, BHj): Sf (73 MHz. 
CDCW 131.7 (d, Jfa 15 Hz). 131.4 (d. Jfc 9.4 Hz). 129.1 (d. J. 10.0 Hz). 69.4 (d. .fe 
13.1 Hz), 402 (d. H 34J Hz). 37.4. 31X1 (d. JS. 3.6 Hz). 26.9 (4. J= 38J Hz). 26X>. 6V 
(121MHz.CDC«36A H-MS ** 285 (IM-ir. 9*X 272 flM-BH,r. 65). 257 (1 IX 
2U 06). 193 (92). 177 (521 165 (17). 149 (14* 133 (34* 115 (19). 109 (100). Anal 
a!al.£b I C c H o B<VS:C50J7:H.7X>». Found: C, 50.62: H. &97. 



[0104] <#3tfl9> (1R. 2S) -2-y'7 *TU:. 3 OtffSHSfPLfcft. RJESte 1 N«DHC 1 * 



i^A7 A JX+fr- 1 -7x-;l/7|;X^'J;PP. 
P-y^y (^.^Bi6) 

a-BuLi (3. 30ml. 5. OOmmo 1 ) S-^ 
7i-MX7-f>' (87 0a« 1 . 5. OOmmo 1 ) 
OTHF (15ml) fmiiZ-78X:. ArTTiBTL 

ll^SSSPUw. 40 

[0105] Bumzmv- 1 sx^c&au w- 7 

SlCfc^aUJtiTi-^HDS (715ng. 2.50raol) OTHF 

(i5«i)?gattafe!niL7t:^ -7 8rrii^a¥L. 

[0106] S^StSrWV- 7 8t:fc^aiL. #5 y- 
THF (5. Oml. 5. Ommo 1 ) Vi/X^k*. 



ffigx'fx.yrL. ch 2 c lj-cttajtfc. 

[0107] W«ffl&Na2S04±T-faiL. zFiSLTt: 
- (Si02-E9385 ; E t20/^Mfy=2 0/ 

so) rmmLtztzz. i*fe<o?s(o. 68 S . 70 
%) m^tif^. 

[0 108] h^l^-h (126mg. 3 

4 9mmo 1 ) tORJ&zX *) iS#7> (106mg. 
7 8%) 

[0109] ^^%6WN^*gftS:^8t^L^. 

[0110] 

[^8] 



(10) 1^2002-69086 
17 18 

nm 135-143 "C 5. (400 MHz, CDOJ 7.74-7.69 OH. aX 7.60-7.36 (1 1H. m). 7.30- 
726 (2H. m). 283-147 (3H. m), 231-1.99 (4H. m). 1.844125 (8H, m); 5, (121 MHz. 
CDCy 41.7. 19.7. EHUS i*t 375 ([M-BHJ-, 100%), 298 (8). 267 (10). 253 (8). 183 
(I8)i 165 (13), 149 (5). 133 (5X 115 (5)i 108 (20). AmL afaL for CyisftP.-: C. 
7082;H.7.75. Famd: C70J3;H,7.46. 



[01 1 1] <HSI0«1> (1R, 2S)-2-x7 *Q'7h/77'f-(Si02-E9385;Et20/A. 

x-W^7 ^ y^f ;H l -7i-M^*7^ (It ^y=5/9 5)-cmmv^tz^. 

) <5Z3ig. 83Z) 

€#Hj6 (680ng, 1.74m«ol) ^tTo'J^ (75«1) & 10 [0112] 319 fcfc^7<9|E3£&:£$*Lfc. 
fflE&5 5±5rtJlfi»L. 30#ISJfB¥L*:. [0113] 

5* (300 MHz. CDCy 7J9-7.13 (15H. nO. 2J 1-2.41 (IB. m). 2-33-1.86 (5K m). 1.71- 
0.78 (3H. m); S, (121 MHl. CDCy 5-8. -13.6. 

[0114] * >{ttto#m2ti& . a*, ^wswj y^^ft 



